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Breakthrough of fluoride-functional mechanism and establishment of its
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Both Streptococcus and Actinomyces can produce acids from dietary sugars and
are frequently found in caries lesions. In addition to glycolysis (EMP pathway), Actinomyces
species have a pathway that utilizes part of the tricarboxylic acid cycle to combine PEP (a
metabolic intermediate of the EMP pathway) with bicarbonate to produce succinate. This study aimed

to elucidate the effects of nitrogenous compounds on acid production. Tryptone enhanced i
glucose-derived acid production. Addition of glutamate increased glucose-derived acid production.

These results suggest that nitrogenous compounds in the oral cavity promote acid production by
Streptococcus and Actinomyces in vivo.

Actinomyces Streptococcus



Actinomyces
Sreptococcus

60
50%

Actinomyces
EMP pathway

Actinomyces

RARI/—ILE JLE B8 (PEP) EILE B

o4

A F5 DEFEk

YT EER
D—Ip

(Takahashi and Yamada, 1999)

Actinomyces
Sreptococcus
Actinomyces
Actinomyces
Actinomyces
Actinomyces

Sreptococcus
Actinomyces
N2
90% H2 10%, NH-Type, Hirasawa Works,
Tokyo, Japan
Actinomyces Sreptococcus
pH Actinomyces

Actinomyces  Sreptococcus

Actinomyces naeslundii
Actinomyces oris  Sreptococcus mutans
Sreptococcus sanguinis

pH AUTO pH stat
model AUT-701, TOA Electronics, Tokyo,
Japan

pH
KOH

pH Ei&

KOH
Sreptococcus
H+
G/’: . PR Actinomyces
OH~ G G : Glucose
/U/ K* ‘//
H+ OH™
Actinomyces

Actinomyces

Eyela S-3000, Tokyo Rika Co. Ltd.,
Tokyo, Japan




KOH# 5 & (B4 4 &) (W/OD/min)

Shimadzu Prominence LC-20AD,
Shimadzu Co. Ltd., Kyoto, Japan

pH Actinomyces
glucose
Sreptococcus Actinomyces
5 20
glucose glucose
tryptone
1.48
2.85 glutamate
121 141
glutamate

glutamate o -ketoglutarate
glutamate

glutamate

3
=
5
o
2
3

w ] i m; i
(159 a9 S. mutans am gy S sangunis

.41

[
=
5

g
=
g

Sreptococcus  Actinomyces

Actinomyces
Actinomyces

trypton S
mutans S sanguinis A. oris

glutamate

2

Norimatsu Y, KawashimaJ,
Takano-Yamamoto T, Takahashi N: Nitrogenous
compounds stimulate glucose-derived acid
production by oral Sreptococcus and
Actinomyces. Microbiol Immunol 2015; 59(9);
501-506
DOI: 10.1111/1348-0421.12283.

Kawashima J, Nakajo K, Washio J, Mayanagi

o
2
g

2
5

0.00 0.00
1.50 0.50

6 (199

3
g

Fd
Y
2

0.00

G GH+0.87T G+0.22T G+Glt G  G+0.87T G+0.22T G+Glt

G: 10 mM glucose G+0.87T:0.87% tryptone+10 mM glucose
G+0.22T: 0.22% tryptone+10 mM glucose G+Glt: 0.87% glutamate+10 mM
st IR DunnetiRE (%, P<0.01;% P <0.05 Glucose& M LLE)

Actinomyces
Trypton
S mutans S sanguinis A. oris
S sanguinis
A. oris
S mutans S sanguinis A. oris
A. oris

glutamate S mutans S

sanguinis A. oris

S sanguinis

G, Shimauchi H and Takahashi N:
Fluoride-sensitivity of growth and acid
production of oral Actinomyces: comparison with
oral Sreptococcus. Microbiol Immunol 2013;
57(12); 797-804

DOI: 10.1111/1348-0421.12098.

8
Manome A, Abiko Y, Kawashima J, Fukumoto
S, Takahashi N:Lactose and glucose metabolism
of oral Bifidobacterium and its
fluoride-inhibition., The 95h IADR General
Session & Exhibition, 23-25 March, 2017, San
Francisco, USA

Bifidobacterium

2017 1 29

5 > >

Bifidobacterium
58 ,2016 8
24-26



Bifidobacterium
58
,2016 8 2426

Manome A, Abiko Y, Kawashima J, Fukumoto
S, Takahashi N:Inhibitory effects of fluoride on
the carbohydrate metabolism of oral
Bifidobacterium. Innovative Research for
Biosis-Abiosis Intelligent Interface Symposium:
The 6th International Symposium for Interface
Oral Health Science, 18-19 January, 2016,
Gonryo hall sendai

Kawashima J, Norimatsu Y,
Takano-Yamamoto T, Shimauchi H, Tsuboi A and
Takahashi N: Nitrogenous compounds stimulate
the growth and acid-production of oral
Actinomyces, The 62th Annual Meeting of
Japanese Association for Dental Research, 4-5
December, 2014, KKR Hotel (Osaka)

Norimatu Y, Kawashima J, Takano-Yamamoto
T, Takahashi N: Stimulatory effects of
nitrogenous compounds on the acid production of
oral Sreptococcus and Actinomyces, The Sth
International Symposium for Interface Oral
Health Science, 20-21 January, 2014, Katahira
Sakura Hall at Tohoku University (Sendai)

Actinomyces
55
2013 9 20 -
22

(0
KAWASHIMA, Junko

50633707



